Chandra spectra of the Vela pulsar Multiwavelength spectrum of the Vela pulsar with the NS atmosphere model
Thermal emission dominates at 15 eV -2 keV Magnetospheric emission in optical, hard X-rays, γ-rays
Blackbody model: H atmosphere model: Multiwavelength spectrum of PSR B0656+14
The TS+TH+PL model fits well the X-ray and optical-UV data X-ray spectrum of Geminga:
Three-component model 
Summary on thermal emission from active pulsars:
thermal emission has been observed in X-rays and far-UV from ordinary pulsars with ages in a broad range, ∼ 10 kyr ⎯ 20 Myr, as well as from some millisecond pulsars for younger pulsars (10-30 kyr) it can be interpreted as radiation from the whole NS surface covered with a lihgt-element atmosphere; heated PCs are not seen (buried under the brighter surface emission? ) thermal X-ray emission from middle-aged pulsars likely consists of two components: emission from the whole surface and heated PCs for old pulsars emission from the whole surface can only be observed in the UV range; in X-rays emission from hot PCs is detectable NS thermal radiation is anisotropic; observed pulsations suggest that NSs have nonuniform surface temperature; some may have decentered dipole or multipole magnetic field II. Radio-quiet neutron stars ("dead pulsars")
Expect purely thermal emission, not contaminated by magnetospheric activity "The only good pulsar is a dead one" (G. Pavlov 1999) 
Compact central objects (CCOs) in SNRs
Point-like X-ray sources close to SNR centers
No radio and γ-ray emission Electron cyclotron lines in B ≈ 10 11 G ? ⎯ unlikely ⎯ too strong harmonic for so low temperature, kT/ m e c 2 ≈ 5×10 -4 , and magnetic field, E ce / m e c 2 ≈ 2×10 -3 T BB ≈ 3 MK
